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I. INTRODUCTION 
On April 7, 1959, the Curtiss-Wright Corporation announced 
the development of a new coal-based road paving binder, utilizing bitu-
minous coal. This development was the result of their research 
program conducted in an effort to find new uses for coal and coal 
products. The basic principle used in preparing this bituminous binder 
was the digestion of powdered coal in coal tar and tar oils at tempera-
tures of 500-600°F. By adjusting the proportions of tar, tar oils, and 
coal, binders could be prepared having penetration ranges comparable 
to asphalt cements. It was the intent of the deve Ioper s that the modified 
binders be used in the same manner as asphalt cements in hot-plant 
mixtures. 
Because of the significance that bituminous coal plays in the 
economy of Kentucky, particularly in the economically depressed areas 
in the mountain section of eastern Kentucky, state officials were in-
terested in any potentialities that might utilize large quantities of coal. 
Therefore, on May 21st, Kentucky State Officials met with Curtiss-
Wright Officials regarding the possibility of producing the coal-based 
binder for Kentucky highways, utilizing Kentucky coal. At that time, 
the development of the coal-based binder had not progressed beyond the 
laboratory phase. Most of the laboratory data had been obtained with 
an RT-12 grade of coke-oven tar into which 5 to 10% of pulverized 
bituminous coal had been digested. The mixture was heated to 500-600°F. 
for approximately one hour under either: atmospheric refluxing, which 
retained the volatile oils in the mixture; or recovery of the volatile distillates, 
.. 2 -
which were replaced by a less volatile tar oil to achieve the desired 
consistency of the finished product, 
It was found, again on a laboratory scale, that tb.e properties of 
the digested materials differ from those of currently available coal tar 
or mechanical blends of coal and tar. Primarily, the Curtiss-Wright 
Binder* was less susceptible to consistency changes with temperature 
than R T-12 coal tar, It was also more resistant to hardening than 
normal road tar when heated to the temperature usually used in mixing 
asphaltic concrete, 
On June 24, 1959, the Commonwealth of Kentucky and the 
Curtiss- Wright Corporation signed a contract for a joint program to 
produce binder, lay 8 to 12 sections of highway, and conduct a 1-year 
testing program, Curtiss- Wright Corporation was to build and operate 
a pilot plant to produce 150,000 gaHons of the binder, The Kentucky 
Department of Highways was to select sites, supervise construction of 
the test sections, and evaluate the performance of the sections, 
The Curtiss- Wright Corporation completed the pilot plant (Figs, 1 
and 2) on. August 17, 1959. It was located at Central Garage of the 
Kentucky Department of Highways in FrankforL The batch plant had a 
1500-gatlon capacity. Approximately 1200 gallons of RT-12, 300 
gallons of high-boiling coal tar oil, and 1100 to 1500 pounds of coal 
(pulverized so that 90% would pass a No, 200 sieve) were processed 
in each batch. The last batch of the experimental binder was produced 
on November 4, 1959, 
* Hereafter referred to as CW Binder. 
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Fig. l, CW Binder Pitot Plant-- View of digester and 
coal-
loading conveyor. 
Fig. 2. CW Binder Pilot Piant --View of digestor and
 con-
nections to storage tankers for raw materials and 
finished binder. 
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The Research Division of the Kentucky Department of Highways 
was designated to administer the contract. To evaluate the binder, a 
total of 13 sections of pavement on 12 projects was selected and con-
structed throughout the state. These sections were constructed as 
part of normal asphaltic concrete paving contracts in which the coal-
based binder was substituted in a length of each. Included in the 
experimental sections were: resurfacing over flexible bases and new 
construction over traffic-bound bases. Some of the sections are in the 
light, rural, traffic class while others are in a relatively heavy 
traffic class. The last of these sections was completed on November 7, 
1959. 
This report covers the Research Division's work in selecting 
the test sites, the construction of the test sections, and testing during 
and since construction of the test sections. 
II. SELECTION OF TEST SITES 
It was decided by the Research and Construction Divisi
on of 
the Kentucky Department of Highways that, because of 
the time involved 
and other factors, it would be necessary to arrange for
 change orders 
on existing bituminous concrete paving projects in orde
r to complete 
the test installation during the pilot plant production p
eriod (August 
to November). 
Since the binder was an experimental material, no test
 sites 
could be chosen from projects in which there was Fede
ral participation 
(the Bureau of Public Roads requires that materials us
ed on roads in 
which there is Federal participation have prior specific
ation approval). 
This limited the selection of test sites to the following 
groups of 
projects: state project (SP), initial treatment (IT), ru
ral secondary 
(RS), and rural highway (RH). 
The proposals on all projects under construction in the
 above 
mentioned groups were studied and screened. Some job
s were elimi-
nated as possible test sites because construction had al
ready begun at 
the time the selections were being made. Others were
 road-mix 
projects, or grade and drain work. Finally, 50 roads 
that were to 
be paved in the construction season of 1959 were select
ed for visual 
study. The visual study included visiting each road, ta
king notes on 
its condition, and taking photos of representative good 
arx:l bad sections. 
The base and drainage conditions were especially noted
 (a road with a 
very bad base and/or totally inadequate drainage was c
onside.red a 
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poor risk for a test site). Photos were taken of base failures, places 
of bad cracking, settlement, and sections having poor drainage. 
Photos were also taken of more-or-less average sections. These 
photos were used to aid in the final selection of the test sites. 
As a result of numerous roads being eliminated for one or more 
of the reasons discussed, 20 possible test sites remained for consi-
de.ration after the visual surveys were completed. It was desired to 
test different types of roads under a variety of traffic conditions. 
Therefore, the type of construction proposed on each road was tabulated 
from information received from the Construction Division and the 
latest traffic counts on each road still 'Under consideration were listed 
from the files of the Planning Division. With this and the previously 
discussed information in mind, 12 projects (to include 13 CW Binder 
test sections) were selected for use in this experimental work. 
Table 1 and Fig. 3 give the approximate location, contractor, 
traffic data, and type of construction proposed for each project. The 
areal extent of the testing program can be noted from these illustrations. 
The 13 test sections were to be put in 12 widely located counties and 
by 9 different contractors. Eleven 1-1/2-inch Class I resurfacings, 
and two 2 -3/4-inch modified Class I base initial treatment jobs were 
included. The average traffic count ranged from 55 vehicles per day 
to 14, 150 vehicles per day. Test sites were selected in both the 
eastern and western coal regions. 
After individual discussions explaining the over-all project with 
the contractor involved, change orders were prepared by the Construction 
TABLE 
LIST OF CW BINDER TEST SECTIONS 
"'Group No .. County Approx. Location Contractor Location of Plant Traffic Type Const
ruction 
ADT 
S.P. Gr. 6 Allen Ky. 101 in McLellan Stone Co. Scottsville 1025 (57) Cl
ass I 
Scottsville Surface-1~n 
S.P. Gr. ll Laurel U.S. 25 in London Cantrill Constr. London 14150 (58) Class I
 
Urban Co., Inc .. 
Surface-1!11 
S.P. Gr. ll Laurel U.S. 25 north Cantrill Constr. London 11000 (59) 
Class I 
Rural of Lily Co., Inc. 
Surface-1~n 
S.P. Gr. 16 Garrard Ky. 39 south E1 Town Paving Mt. Vernon 1070 (59)
 Class I 
of Lancaster Co., Inc. Surface-1
~n 
S.P. Gr. 18 Magoffin Ky. 114 in Ky .. Road Pomp (near 1075 (
59) Class I .... 
Salyersville Oiling Co. West Liberty) Surface-1
~11 
S.P. Gr. 31 Nelson U.S. 31-E north MaGo Construction Bards
town 2825 (58) Class I 
of Bardstown Co., Inc. Surfa.ce-
1~11 
S.P. Gr. 32 Jackson U.S. 460 south MaGo Construction 
Near McKee 1350 (59) Class I 
of McKee Co., Inc. Surface-
1~11 
S.P. Gr. 37 Rowan U.S. 60 east East Ky. Paving O
live Hill 2407 (59) Class I 
of J.vlorehead Corp. 
Surface-1111 
S.P. Gr. 38 Perry Ky. 699 north Cantrill Constr. 
Leatherwood 1125 (59) Class I 
of Leatherwood Co, Inc. 
Surface-11" 
S.P. Gr. 45 Franklin u.s. 460 east Robert L. Carter Co. Frankfort 1
435 (59) Class I 
of Frankfort 
Surface-1~11 
S.P. 54-140 Hopkins Ky. 70 east of Dixie Pavers,
 Inc. Henderson 2660 (57) Class I 
Hadisonville 
Surface-1111 
I.T. Gr. 14 Warren Ky. 18 5 south R.E. Ga
ddie Bowling Green 50 (58) Class I 
of Barren River Contractor 
(modified) 2 3/4" 
I.T. Gr. 22 Rockcastle Ky. 618 east E
1Town Paving MtG Vernon 7 5 (58) Class I 
of Quail Co., Inc 
(modified) 2 3/4" 
o COUNTY SEATS 
Q STATE CAPITOl. 
CW BINDER EXPERIMENTAl. SECTIONS 
.. ,-v 
U"o'""' 
WARREN CA-
QF<ANKC>N 00WAN 
~ 
JACK'O~ 
PERRY 
0 
I 
MAGOfFIN 
Fig. 3. Map of Kentucky Showing Locations of CW Binder Test Sections.
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Division for each project. In affect, these change
 orders provided that 
the Department furnish the contractor with binde
r (CW Binder in this 
case) at no charge as compensation for the extra e
xpense and time it 
would require for him to construct the test section
. The contractors 
agreed to this arrangement. 
III: CONSTRUCTION OF TEST SECTIONS 
A. General: There were certain portions of this proje
ct that were 
common in the construction of all 13 test sections. A 
brief discussion 
of these follows: 
1. Cleaning Plants and Pavers. It was necessary to c
lean 
the plants and pavers before and after using the CW Bi
nder. The plants 
were cleaned by pumping fuel oil through the lines whi
le they were hot 
and then wasting the initial batch of materiaL The pav
er was cleaned 
by spraying it with fuel oil while it was still warm from
 the last mix 
that had gone through it. Of course, all the free fuel o
il was pumped 
out of the plant before any of the materials produced w
ere used for 
paving. 
2. Transporti!lg C,W Bind_E'r. The experimental binde
r was 
pumped from its storage tank (railroad tank car) at Fr
ankfort into 
truck transports to be hauled to each job. The truck 
transports were 
leased from the Liquid Transporters' Incorporated of
 Louisville, 
Kentucky. The trailers were 5500··gal.lon insulated ta
nkers with pro-
pane heaters and temperature gages (Figs. 4 and 5). 
A maximum of 
3500 gallons (CW Binder weighs approximately 9 pound
s per gallon) 
could be hauled in each tanker with the existi.n.g state g
ross weight law. 
One tanker was spotted at the hot-·mix plant for storag
e. The CW 
Binder from the other transports was dumped into it. 
This storage 
trailer was hooked directly into each plant by running 
a line from the 
rear of the tank to the pump on the plant. 
.. 10 -
- 11 -
Fig. 4. Loading CW Binder in Transport from Storage Tank
 
at Pitot Plant in Frankfort, 
Fig, 5, Hook~up uaed to Connect Transport into Mix Plant a
t 
Hendereon, Thh is the typical connection u~:ted at alt 
jobs. 
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3, Control Sections. In 01rder that a comparison
 could be 
made between the conventional binders and the ex
perimental CW 
Binder, a control section of asphalt binder was s
elected near or 
adjacent to each section of the CW Binder. The r
oadways on which 
the control and test sections were paved were sel
ected so as to have 
approximately the same base and drainage condit
ions. Thus, the only 
difference between the test sections and control s
ections was the binder. 
The test sections, of course, used the CW Binder
 white the control 
section used whatever asphaltic binder that the or
iginal contract speci-
fied. Both the experimental and the standard mix
es were made and 
laid under the Kentucky Standard Specifications fo
;r Road and Bridge 
Construction (1956) which designate: (1) the tem
peratures of the ag-
gregates, binder, mix at the plant, and mix at th
e paver; (2) the 
gradations of the aggregates and combined mixes;
 (3) mixing time of 
the plant; and (4) the type of asphaltic binder (for
 control section only), 
and aggregate used. 
4. Photographic Record. One hundred feet o
f movie film was 
shot on both the control and test section before an
d after paving. This 
was done by mounting a photographer on top of a 
car and traveling over 
the sections at 30 miles per houro Specially mar
ked traffic cones were 
set along the edge of the roadway at 500 -foot inte
rvals so that different 
features of the surface could be located, The pu
rpose of the initial film 
was to record the condition of the road before pav
ing and to aid in the 
evaluation of the future surveys. The second set
 of films was taken to 
record the surface condition just after paving. 
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Still photographs were made of irregular
 places in both the test 
and control sections before and after pav
ing. These photos are to be 
used for close study of specific condition
s. 
5. Sampling and Testing. Samples were
 taken of the different 
types of aggregate, the asphaltic and CW
 Binders, and the finished 
asphaltic and CW Binder mixes used on 
each project. These samples 
were taken to the laboratory for testing.
 A section given later in this 
report records the results of the laborat
ory tests performed on these 
materials. 
6. Signs. The boundaries of the test an
d control sections are 
marked by 18- x 24-inch metal signs. Ea
ch sign identifies an experi-
mental or standard section and its length
, in miles .. 
14 -
B. Individual: Each of the l3 test projects (Fig. 6) will now be dis-
cussed separately. 
ALLEN FRANKLIN GARRARD 
HOPKINS 
JACKSON LAUREL MAGOFFIN 
NELSON 
PERRY ROWAN ROGKCASTLE WARREN 
TEST CONTROL 
LEGEND: Wll/J 
Fig. 6. The Exact Locations of the Test and Controt Sections within the Counties. 
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Allen Co_!.lnty-~· 101 (SP Gr 6) 
The test section (Figs. 7 and 8) is located on
 the Scottsville-
Smiths Grove Road (Ky. 10 1) starting at the 
north curb-line of Court-
house Square in Scottsville and extending nor
thward for 0. 5 mile. The 
southern most 225 feet of this section consis
ts of four lanes (total of 
54 feet wide): 2 driving lanes and 2 parking 
lanes; the rest is 18 feet 
wide. A 1957 traffic count for the test sectio
n showed 1025 ADT 
(average daily traffic). 
The control section (Figs. 9 and 10) is also o
n Ky. 101 and 
starts at the Bays Fork Bridge 1. 8 miles north 
of the test section and 
extends north for 1.0 mile. This section is 
18 feet wide. A traffic 
count in 1957 gave an ADT of 625 for this sec
tion. The difference be-
tween the traffic counts on these two sections
 is undesirable for this 
type of surface comparison. Two roads lead
 of£ Ky. 101 between 
the test and control sections and cause this d
ifference. The necessity 
of picking sections of comparable performan
ce governed the selection 
of these sites. 
Before resurfacing, the test section consist
ed of a 1-1/2-inch 
bituminous road mix on a 3-inch traffic-boun
d macadam base and the 
control section was made up of l-1 /2-inch b
ituminous road mix on a 
5-inch traffic-bound macadam base (Fig. 51 
in Appendix). The 
pavement was cracked in some areas and the
 drainage was fair. The 
traffic was light in both weight and number. 
The test and control sections were placed (1-
1/2 inches thick} 
with a Barber Green paver using mix produc
ed in a Barber Greene 
continuous plant (83 tons per hour). The coa
rse aggregate (No. 9 
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Fig. 7. Southern End of Allen County Test Section before Pav-
ing with CW Binder Mix. 
Fig. 8. Southern End of Allen County Test Section after Pav-
ing with CW Binder Mix. 
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Fig. 9. Mid:..point of Allen County Control Section
 before Paving 
with PAG-7 Asphalt Binder Mix. Note the cracked
 
failure at the intersection. 
Fig. 10. Mid-point of Atlen County Control Section
 after 
Paving with PAC-7 Asphalt Binder Mix. 
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limestone) came from the McLellan Stone Company, and the fine ag-
gregate (river sand) was supplied by the Owensboro Sand and Gravel 
Company. An emulsified asphalt (RS- 1), applied at the rate of 0. 05 
gallon per square yard, was used as a tack coat. 
The control section was paved on October 6 and 7, 1959. 
PAC-7 was the asphaltic binder (5. 5% of mix) used. 
Rain delayed all attempts to work on the test section during the 
period of October 8 through October 11. October 12 was a clear and 
mild day with the temperatures ranging from 50 °F. to 7 5 "F. during 
working hours. The southern 2000 feet of the test section (all lanes) 
were paved using 717. 2 7 tons of material (6. 9% CW Binder). The 
mix placed on this day looked somewhat coarser than normal. It was 
difficult to work; and, therefore, the joints were open. Hairline 
cracking was observed, and brittle edges were common, The paver 
crew compared this day's mix with R T -12 mixes that they had worked 
with in the past. The 50 oF. temperature of the morning hours may 
have accounted for some of the problems. 
It rained most of the day October 13, and no pavement was laid. 
The test section was finished on October 14, when 203. 12 tons of mix 
were placed on the northern 600 feet of the test section. The day was 
cloudy and cool {50 "F. maximum), and the pavement was damp at the 
beginning of work from the previous day's rain. The mix set up so 
quickly that it was difficult to compact. Over-all, this was one of 
the rougher textured sections. 
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Total figures for this section .are shown in Table 2 in th
e 
Appendix. Also, Fig. 52 in the Appendix is .a graph sho
wing the 
hourly binder, .aggregate, and mix temperatures taken 
during con-
struction. 
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Laurel County - US 25 (SP Gr 11 - U
rban) 
The test section (Figs. 11 and 12) w
as located on US 25 in 
London. It runs from 5th Street no
rth to 13th Street on Main Street 
a distance of 0. 5 mile. This sectio
n consists of four lanes-- 2 
driving lanes and 2 parking lanes. 
It varies in width from 33 feet to 
44 feet. 
The control section (Figs. 13 and 1
4) also is on US 25 and is 
divided into 0. 3-mile and 0. 2-mile 
portions. The larger portion runs 
from 13th Street north to 18th Stree
t on Main Street, and the smaller 
from 4th Street south to Dixie Stree
t on Main Street. These sections 
are also 4 lanes and vary in width f
rom 33 feet to 40 feet. A traffic 
count taken in 1958 shows that both
 the test and control sections 
had 14,150 ADT. This is the highe
st traffic volume that any of the 
experimental projects carry. 
Before repaving, this urban roadwa
y consisted of 2-1/2 
inches of bituminous plant mix and 
1 inch of rock asphalt on 8 inches 
of waterbound macadam base (Fig. 
51 in Appendix). The base seems 
to be adequate, and the drainage is 
well above average. Consider-
ing the heavy traffic through this ar
ea, the old surface was in relativel
y 
good condition. 
The test and control sections were 
laid (1-1/2 inches thick) 
with a Barber Greene paver using m
ix made in a Hetherington-Berner 
batch plant (5000 pounds per batch)
. The coarse aggregate (No. 9 
lime stone) came from the Kentucky
 Stone Company, and the fine ag-
gregate (river sand) was supplied by
 the Louisville Sand and Gravel 
Company. RS-1, applied at the ra
te of 0.05 gallon per square ya.rd, 
was used as a tack coat. 
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Fig. 11. Southern End of Laurel County Urban Test 
Section before Paving with CW Binder Mix. 
Fig. lZ. Southern End of Laurel County Urban Test Sec-
tion after Paving with CW Binder Mix, 
- zz -
Fig, 13. Southern End of Larger Portion of Laurel 
County 
Urban Control Section before Paving with PAC-5 
Asphalt Binder Mix. 
:rig. 14. Northern End of Larger Portion of Laurel 
County 
Urban Control Section after Paving with PAC-5 
Asphalt Binder Mix. 
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The 0. 3-mile portion of the control section was p
aved in the 
middle of September, 1959, while the 0.2-mile p
ortion was paved during 
the last week of October, 1959. PAC-5 was the a
sphaltic binder used. 
The mix design called for 5.5% of binder. Most 
of the paving work 
was done on November 4, 1959. Itwasapartly clo
udy and mild day, 
with the temperature ranging from 43 oF. in the m
orning to 55 °F. in 
the afternoon, Although the north-bound parking 
lane and the north-
bound driving lane were completed, approximate
ly 0. 1 mile of the 
south-bound lanes remained unpaved at the end of
 the day. Here, 
719. 45 tons of CW Binder mix were placed on the
 test section. Both 
the mix and type of construction encountered on t
his job were excellent. 
November 5 was rainy, and no work was done. 
The test section was 
finished on November 6 when 112. 35 tons of mix 
(6. 9o/o CW Binder) 
were placed on the remaining 0. 1 mile of the sou
th-bound driving and 
parking lanes. The day was cloudy and cold, wit
h the temperature near 
3 8 oF. The pavement, when laid, looked rough an
d brittle and was 
difficult to compact. The tack coat did not appea
r to coat the pavement 
adequately. 
Total figures for this section are shown in Table 
2 in the 
Appendix. Also, Fig. 53 in the Appendix is a gra
ph showing the hourly 
binder, aggregate, and mix temperatures taken d
uring construction. 
Over-all, this was a good test section. One plac
e, just south of 
the 8th and Main Streets intersection in the north
-bound driving lane had 
to be patched (Fig. 15) in order to smooth over a
 rough place. 
Fig, 15. Patched Place just South of the Intersection of 8th and M
ain 
Streets in London, Laurel County Urban Test Section. 
N 
$. 
.. 25 -
Laurel County - US 2 5 (SP Gr II - Rc:ral) 
The test section (Figs. 16 and 17) is located on US 25 about 6. 0 
miles south of London. It starts 1. 0 mile north of Lily and runs north 
for 0. 9 mile. The roadway is 20 feet to 22 feet wide. A traffic coul)'t 
taken in 1959 showed an ADT of 11, 000. 
The control section (Figs. 18 and 19) also is on US 2 5 south of 
London. It starts 1. 9 miles north of Lily and runs north for 1. 0 mile. 
This section also varies in width from 20 feet to 22 feet. The 1959 
ADT was 11,000. 
Before repaving, this roadway consisted of 1-1/2 inches of 
bituminous plant mix and 2 inches of bituminous binder on a 7-inch 
waterbound macadam base (Fig. 51 in Appendix). The base is excel-
lent and the drainage is good. Again, the old surface had held up very 
good under a large volume of traffic. 
The test and control sections were laid (1-·1/2 inches thick) with 
a Barber Greene paver using mix made in a Hetherington-Berner batch 
plant (5000 pounds per batch). The coarse aggregate (No. 9 limestone) 
came from the Kentucky Stone Company, and the fine aggregate (river 
sand) came from the Louisville Sand and Gravel Company. Again, 
RS-1, applied at the rate of 0. 05 gallon per square yard, was used as 
a tack coat. 
The control section was paved during the first half of October, 
1959. PAC-5, 5. 5o/o, was the asphaltic binder used. 
The test section was paved with three different types of experi-
mental binder. During the afternoon of November 6, the northern most 
1350 feet of the test section (both lanes) were paved using the 3-
component CW Binder (6. 9o/o) like that used on the previously discussed 
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Fig. 16. Northern End of Laurel Ccnm.ty Rural Test Section 
before Paving with CW Binder Mi:x (Preliminary 
Leveling has been Completed), 
Fig. 17. Northern End of Laurel County Rural Test Section 
after Paving with CW Binder Mi.x. 
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Fig. 18. Northern End of Lau.ret County Rural Control Sec-
tion before Paving with PAC-5 Asphalt Binder Mix 
(Preliminary Leveling has been Completed). 
Fig. 19. Northern End of Laurel County Rural Control Sec-
tion after Paving with PAC-5 Asphalt Binder Mix. 
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test sections (315. 70 tons of mix). The afternoon was cloudy and cold 
with the temperature averaging around 35 •F. Again the cold weather 
made it difficult to obtain a good, smooth surface. 
At 7:00 a.m. on the morning of November 7, the temperature 
was 2s•F. Due to the urgency of getting the remaining binder out of the 
transports, it was decided to finish the job despite the adverse weather. 
The weather remained cloudy and cold during the day (up to 40 •F). 
It took 238.50 tons of 3-component. CW Binder mix to finish there-
maining 1000 feet (both lanes) of this portion of the test section, The 
center joint was rough and some minor cracking was present. 
The central portion of the test section was paved using RT-12 
(6.9%) as the binder. Both lanes were surfaced for 1000 feet with 
203.93 tons of this type mix. This material tended to set up slower 
and thus enabled the construction crew to compact it and hand work 
the joints. Therefore, this portion of the test section had the best 
appearance of the three different binders. The last part (870 feet of 
two-lane pavement) i.n this test section was paved with 189.1 tons of 
2-component CW Binder (6. 9%) mix (binder was made by digesting 
powdered coal in RT-12 without any addition of high boiling creosote 
oil). Frequent hairline cracking was noticed in this portion of the test 
section,which may have been caused by excessively high temperatures 
of the mix. 
Total figures for this section are shown in Table 2 in the 
Appendix. Also, Fig. 54 in the Appendix is a. graph showing the hourly 
binder, aggregate ,and mix temperatures taken during construction. 
This was the roughest appearing test section; and, while it had 
no particularly bad pla.ces, over-all it was rough, uneven, and cracked. 
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Garrard CountL.:._Ky_. 39 (SP Gr 16) 
The test section (Figs. 20 and 21) is located on the Lancaster-
Crab Orchard Road (Ky. 39) starting at a point 0, 8 mile north of the 
Lincoln-Garrard County line and extending north for 0. 9 mile. This 
roadway is 22 feet wide; and, in 1959, the traffic count for the test 
section showed 1070 ADT. 
The control section starts at a point 3. 5 miles north of the 
Lincoln-Garrard County line and runs north for 1. 0 mile. This section 
varies from 20 feet to 22 feet in width. A traffic count in 1959 
shows an ADT of 1300. Again, the test and control sections were 
separated (discontinuous) in order to find portions of roadway with 
comparable performance. An intervening side road accounts for the 
difference in traffic counts. 
Before repaving, the test and control sections consisted of 2, 5 
inches of bituminous plant mix and 2 inches of bituminous road mix 
over 5 inches of waterbound macadam ba.se (Fig. 51 in the Appendix). 
These two sections a.re fairly recent re-locations which eliminated 
a stream crossing. The base and drainage are excellent at this time. 
The test and control sections were laid (l-1/2 inches thick) 
with a Barber Green paver using mix made in a Barber Greene con-
tinUO\lS plant ( 12.0 tons per hour), The coarse aggregate (No. 9 
limestone) came from the Kentucky Stone Company, and the fine ag-
gregate (river sand) came from the Louisville Sand and Gravel 
Company. Emulsified asphalt (RS-1), applied a.t the rate of 0. 05 
gallon per square yard, wa.s used as a. tack coat. 
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Fig. 2.0. Northern End of Garrard County Test Section be-
fore Paving with CW Binder Mix. 
Fig. ll. Northern End of Garrard County Test Section after 
Paving with CW Binder Mix. 
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The control section was paved on October 13 and 14, 1959. 
PAC-5 was the asphaltic binder (5. 5o/o by weight of mix) used. Lack 
of river sand and a delay in getting the necessary extensions for the 
paver prevented the work from starting on this job on September 23, 
1959, as scheduled. September 24 was clear and hot, and temperatures 
ranged from 72 "F. to 82 'F. during working hours. The northern 4000 
feet in the north-bound lane and 1900 feet in the south-bound lane were 
paved with 575.35 tons of mix (6. 9o/o CW Binder). Over-all this part 
of the section looked good. The only rough places were caused by a 
delay in the start of the initial rolling. The test section was completed 
on September 25, when 369.0 tons of mix were placed on the southern 
most 3100 feet of the south-bound lane and 900 feet of the north-bound 
lane. The day was clear and hot (87'F. maximum). One place near 
the southern end of the test section where the tack coat was not adequate 
appeared to slip on the underlying surface. Also, the centerline joint 
was open; otherwise, a good job was obtained with the CW Binder. 
Total figures for this section are shown in Table 2 in the 
Appendix. Also, Fig. 55 in the Appendix is a graph showing the hourly 
binder, aggregate,and mix temperatures taken during construction. 
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Magoffin County- Ky. 114 (SP Gr 18). 
The test section (Figs. 22 and 23) is located on the Salyersville-
Prestonsburg Road (Ky. 114) starting 640 feet east of the Ky. 7-Ky. 114 
junction in Salyersville and extending east for 0. 8 mile. This is an 
18-foot wide roadway. According to a 1959 traffic count, 1075 vehicles 
per day use this road. 
The control section (Figs. 24 and 25) is also located on Ky. 114 
and sta.rts 1. 0 mile east of the Ky. 7-Xy. 114 junction in Salyersville 
and extends east for 1. 0 mile, This section is also 18 feet wide. A 
traffic count of 1959 gave an ADT of 1075, the same as for the test 
section. 
Before repaving .• the test and control sections consisted of 
1-1/2 inches of bituminous plant mix and 2 ineheH of bituminous road 
mix over 3 inches of traffic-bound base (Fig. 5I in Appendix). The 
base seems to be adequate, and the drainage is good. 
The test and control sections were taid (l··-1/2 inches thick) 
with a Cedar Rapids paver using mix xna.de in a Pioneer continuous 
plant (120 tons per hour). The coarse aggregate (No. 9 limestone) 
came from the ]Licking River Stone Company, and the fine aggregate 
(river sand) came from the Huntington Sand and Gravel Company. 
RS-1 was used as a tack coat a"d was applied at the rate of 0. 05 gallon 
per square yard, 
The control section was paved on September 16 and 17, 1959. 
PAC-7 (5. 5%} was the asphaltic binder used, The loss of approximately 
2000 gallons of CW Binder from a fa11Jty valve on one of the transports 
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Fig. 2.2. Western End of Magoffin County Teat Section be-
fore Paving with CW Binder Mix. 
Fig. 23. Western End of Magoffin County Test Section after 
Paving with CW Binder Mix.. 
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Fig. 24. Middle Portion of Magoffin County Control Section 
before Paving with PAC-7 Asphalt Binder Mix. 
Fig. 25. Middle Portion of Magoffin County Control Section 
after Paving with PAC-7 Asphalt Binder Mix. 
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cut the test section shorter than planned, and the construction crew 
was able to finish it in one day, September 18, 1959. The weather 
was clear and cool with the temperature ranging from 52'F. to 79'F. 
during working hours. The 665.01 tons of mix needed was designed 
for 6. 9% CW Binder. The first three loads (20 tons) placed on the 
eastern end of the east-bound lane, did not set up and had to be re-
moved and replaced. The rest of the project went smoothly, and the 
finished test section looked good. It seemed that the construction crew 
was able to do a better job of compacting this mix than any that had 
been placed previously, 
Total figures for this section are shown in Table 2 in the 
Appendix. Also, Fig. 56 in the Appendix is a graph showing the 
hourly binder, aggregate, and mix ternperatures taken during con-
struction. 
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Nelson County- US 31-E (SP Gr 31) 
The test section (Fig, 26 and 2 7) is located on the Louisville-
Bardstown Road (US 31-E) starting at a point 00 3 mile north of the 
post office in Cox's Creek and extending north for l, 0 mile to the 
northern end of the Cox Creek Bridge. The roadway is 20 feet wide 
and carries 2B2.5 vehicles in an average day, according to a traffic 
count taken in 1958 0 
The control section (Figs. 28 and 29) is also locate.d on US 31-E 
and starts at the northern end of the Cox Creek Bridge and runs north 
for 10 0 mile. This section is also 20 feet wide and also had an ADT 
of 2825 for 1958. 
Before repaving, the test and control sections consisted of 1. 5 
inches of bituminous plant mix and 2. 5 inches of rock asphalt over 8 
inches of waterbound macadam and 6 inches of traffic .. bound macadam 
base (Fig. 51 in the Appendix). The base and drainage are both good. 
The test and control sections were laid (l-1/2 inches thick) 
with two Barber Greene pavers using mix rnade in a Barber Greene 
batch plant (4000 pounds per batch). The coarse aggregate (No. 9 lime-
stone) came from the Geoghegan and Mathis Stone Cornpany, and 
the fine aggregate (river sand) came from the Aggregate Services Inc. 
(R. B. Tyler). RS-1 was used as a tack coat and was applied at the 
rate of 0.05 gallon per square yard. 
The control section was paved on October 28 a.nd 29, 1959. 
PAC-7 (5. 5%) was the asphaltic binder used. 
Work was scheduled to start on this job on October 21, but 
the failure of the pump on the plant to operate efficiently when using 
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Fig. 26. Middle Portion of Nelson County Test Section be-
fore Paving with CW Binder Mix. 
Fig. 27, Middle Portion of Nelson County Test Section aftet' 
Paving with CW Binder Mix. 
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Fig. 28. Northern End of Nelson County Control Section 
before Paving with PAC-7 Asphalt Binder Mix. 
Fig. 29. Northern End of Nelson County Control Section 
after Paving with PAC-7 Asphalt Binder Mix. 
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CW Binder prevented the accomplishment of any work. 
With the pump 
running .automatically, it was found that the CW Binder a
ppeared to 
coke or ha.rden while the pump was pumping air on the o
ff-cycle. These 
solids clogged the jets in the pump, thereby stopping the
 supply of 
bitumen to the pugmilt. The pump was placed on manua
l operation 
which eliminated the air-pumping cycle, and no further d
ifficulties were 
observed. After this problem was solved, the remainde
r of the day was 
used to clean the hard binder out of the pump and tines. 
Octobe.r 22 
was clear and warm with the temperature reaching 65 °F
. by the middle 
of the e,fternoon. The contractor used two pavers and wa
s able to 
finish the test section in one day. It took 1017.38 tons o
f CW Binde.r 
(6. 9o/o) mix to complete the 5255-feet, two-lane, test sec
tion. This 
section looked very good. The use of two pavers enabled
 the contractor 
to get a smooth, tight, center joint. Also, the mix looke
d and handled 
welt. 
Total figures for this section are shown in Table 2 in th
e 
Appendix. Fig. 57 in the Appendix is a graph showing th
e hourly 
binder, aggregate, and mix temperatures taken during co
nstruction. 
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Jackson County - US 421 (SP Gr 32) 
The test section (Figs. 30 and 31) is located on the McKee-
Manchester Road (US 421) starting at a point 3. 3 miles north of the 
northern city limit of Tyner and extending north for 1. 0 mile. This 
is a 20-foot wide roadway; and, according to a 1959 traffic count, 
1350 vehicles per day (average) use this road. 
The control section is also located on US 421 and starts 2. 3 
miles north of the northern city limit of Tyner and extends north for 
1.0 mile. It is also 20 feet wide and has a 1959 ADT of 1350. 
Before resurfacing, the test and control sections consisted 
of 5 inches of bituminous plant mix on 5 inches of traffic-bound base 
(Fig. 51 in the Appendix). Numerous cases of alligator cra.cking 
were noted on the old surface, but the pavement was not deformed 
excessively. The section was fairly uniform. The drainage on these 
se.ctions is poor to adequate. 
The test and control sections were laid ( 1-1/2 inches thick) 
with two Barber Greene pavers using mix made in a Barber Greene 
continuous plant (150 tons per hour). The coarse aggregate (No.9 
limestone) came from theM. A. Walker Company, and the fine 
aggregate (river sand) came from the Standard Materials Company. 
RS-1, applied at the rate of 0. 05 gallon per square yard was used 
as the ta.ck coat. 
The control section was paved on September 28, 1959. PAC-5 
(5. 5o/o) was used for asphaltic binder. 
The test section was completely paved on September 29. 
The day was clear and mild, and temperatures ranged from 49°F. to 
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Fig. 30. Southern End of Jackson County Test Section be-
fore Paving with CW Binder Mix. 
Fig. 31. Southern End of Jackson County Test Section after 
Paving with CW Binder Mix. 
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77"F. during working hours. The contra.ctor used two pavers, working 
alternately the north-bound lane for one hour and then the south-bound 
lane for one hour. This made a good centerline joint, and the work 
progressed much faster. It took 1026. 78 tons of CW Binder mix, 
designed for 6. 9o/o of bitumen content, to pave the 5387 feet of two-lane 
test section. With the exception of a small amou:nt of transverse 
hairline cracking, this section looke.d exce ltent. The hairline crack-
ing seemed to be caused by the paver pulling the hot-mix slightly. 
Total figures for this section are shown in Table 2. in the 
Appendix. Also, Fig. 58 in the Appendix is a graph showing the hourly 
binder, aggregate, and mix temperatures taken during construction. 
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Fig. 32. Western End of Rowan County Test Section Before 
Paving with CW Binder Mix. 
Fig. 33. Western End of Rowan County Test Section as it is 
being Paved with CW Binder Mix. 
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The control section was paved on August 24 and 25, 1959~. 
PAC-5 was use.d as the asphaltic binder, and the bitumen content 
of the mix was 5. 5o/a. 
The paving of the test section starte.d on September 1. It was 
a hot, cloudy day, with the temperature ranging from 72 °F. to a6 °F. 
Rain stopped operations from 12:00 a.m. until 4:00p.m. By working 
until 7:00p.m., the construction crew wa.s able to pave the western 
most one-half mile {both lanes) of the test section{439.0 tons, 7.0% 
CW Binder). No failures or bad places were noticed in this day's 
work. The mix looked excellent, and the aggregate was well coated. 
The mate.rial seemed to roll to a smooth, compact surfa.ce. The test 
section was finished on September 2, when 363. 0 tons of mix were 
placed on the eastern most 0.4 mile of both lanes. The weather was 
cloudy and mild, and temperatures ranged between 72°F. and 80°F. 
Rain and the resulting wet pavement held up paving operations until 
11:00 a.m. The warm day dried the pavement thoroughly before any 
tack coat was applied. The presence of toxic fumes at the paver 
necessitated the changing or shifting of paver operators. The con-
struction crew was complimentary of the appearance of the experimental 
material. 
Total figures for this section are shown in Table 2 in the 
Appendix. Also, Fig. 59 in the Appendix is a graph showing the 
hourly binde.r, aggregate, and mix temperatures taken during con-
struction. 
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Perry County - Ky. 699 (SP Gr 38) 
The test section (Fig. 34) is located on the Cornettsville-
Clover Fork R.oad (KY. 699) starting 4.4 miLes E\OUth of the Ky. 7· 
Ky. 699 junction and extending south for 1. 1 miles. This is an 18-
foot roadway; and in 1959, it had an ADT of 1125. 
The control section (Figs. 35 and 36) is also lo~a.ted on Ky. 699 
and begins 5.5 miles sctuth of the Ky. 7-Ky. 699junction and runs south 
for 1. 0 mile. This section is also 18 feet wide and has an ADT ( 1959) of 
1125. 
Before repaving, the test and control sections consisted of 1. 5 
inches of bituminous road mix surface on 3 inches of traffic-bound 
macadam base (Fig. 51 in the Appendix). The surface had been. critically 
damaged in s.ome parts of both sections by flood waters that covered 
the roads in 1957 (Fig. 35). 
The test and control sections were laid (1-1/2 inches thick) 
with a Barber Greene paver using mix made in a Barber Greene con-
tinuous plant ( 150 tons per hour). The coarse aggregate (No. 9 
limestone) came from the Hurricane Gap Stone Company, and the fine 
aggregate (river sand) came from the Carrollton .Sand & Gravel 
Company. RS-1 was used as a tack coat and was applied at the rate 
of 0.05 gallon per square yard. 
The control section was paved on Oc.tober 7 and 8, 1959. 
PAC-7 was the asphaltic binder used, and the bitumen content was 
5. 5o/o of the mix. 
Work began on the test section on October 6, a warm, clear 
day in which the temperature rose to a high of 75"F. The mix was 
too hot on the first round of truc·ks, and some hairline cracking, 
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Fig. 34, Middle Portion of Perry County Test Section before 
Paving with CW Binder Mix. 
Fig. 3'5. Middle Portion of Perry County Control Section be-
fore Paving with PAC-7 Asphalt Binder Mix. Note 
bad roadway condition. 
- 48 -
Fig. 36. Southern End of Perry County Control Section after 
Paving with PAC-7 Asphalt Binder Mix. 
Fig. 37. Hairline Cracking Common to most of the Perry 
County Section after Paving with CW Binder Mix. 
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like in Fig. 37, developed when it was rolled. Also, an uneven place 
in the new pavement at a point near the middle of the test section had 
to be torn out and patched. The remainder of the day's work looked 
good. It took 811.95 tons of mix (6.9% CW Binder) to pave the 
northern most 0. 93 mile of the test section (both lanes) on October 6. 
The test section was finished on October 7. Early morning rains and 
the resulting wet pavement delayed the start of work. The weather 
was cloudy, with the temperature getting up to 72°F. The pavement 
dried and paving began about 9:00a.m. The southern most 0.18 
mite of the two-lane test section was paved with 183,92 tons of mix. 
There were a few places where the paver pulled the mix, and these 
might develop into failures in the near future. These places were 
caused by the weak shoulders yielding under the weight of the paver. 
Also, the centerline joint on the October 7 work did not look as good 
as that done on the previous day. Due to the questionable base support 
on this road and the above mentioned bad spots, this may prove to be 
one of the poorer performing test sections. However, both control 
and test sections would be expected to give poor performance. 
Total figures for this section are shown in Table 2 in the 
Appendix. Fig. 60 in the Appendix is a graph showing the hou.rly 
binder, aggregate,and mix temperatures taken during construction. 
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Franklin County - US 460 (SF Gr 45) 
The test section (Figs. 38 and 39) is located on the Frankfort-
Georgetown Road (US 460) starting 0.9 mHe west of the Franklin-
Scott County line and extending west for 0. 6 mile. The roadway varies 
from 18 feet to 19 feet in width, and carries 1435 vehicles a day 
(average, according to a 1959 traffic count), 
The control section (Figs. 40 and 41) is also located on US 460 
and begins a.t the Franklin-Scott County line and extends west for 0. 9 
mile. This section also varies from 18 feet to 19 feet in width and has 
an ADT (1959) of 1435. 
Before repaving, the test and control sections consisted of 2 
inches of bituminous plant mix and 2 inches of bituminous road mix on 
8 inches of waterbm.J.nd macadam (Fig. 51 in the Appendix), The base 
and drainage are fair. This was a well··worrt road (before it was paved) 
having long stretches of edge raveling and patching. 
The test and control sections were laid p., .. J./2 inches thick) 
with a Barber Greene paver using mix made in a. Cedar Rapids batch 
plant (4000 pounds per batch), The coarse aggregate (No. 9 lime stone) 
carne from the Blanton Stone Company, and the fine aggregate (river 
sand) came from the Standard Materials Company. RS·-1, applied at 
the rate of 0. 05 gallon per square yard, was again used as the tack coat. 
The control section was paved on September 8, 1959. PAC-5 
was used as the asphaltic binder and the bitumen content of the mix was 
5. 5o/o. It took 808.75 tons of standard Class I mix to pave this 0. 9 
mile, two-lane section. The weather was hot and cloudy, with the 
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Fig. 38. Eastern Portion of Franklin County Test Section 
before Paving with CW Binder Mix. 
Fig. 39. Eastern Portion of Franklin County Test Section 
after Paving with CW Binder Mix. 
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Fig. 40. Eastern End of Franklin County Control Section 
before Paving with PAC-5 Asphalt Binder Mix. 
Fig. 41. Eastern End of Franklin County Control Section 
after Paving with PAC-5 Asphalt Binder Mix. 
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temperature ranging from 74°F. to 90°F. during working hours. 
This was the only control section which representatives of the Research 
Division observed during construction. Time did not altow visiting 
any of the other control sections as they were being paved. 
The paving of the test section took one day, September 9. 
This was a clear, hot day, with the temperature being 72 °F. in the 
morning and 86 °F. in the afternoon. It took 626. 15 tons of mix ( 6. 9o/o 
CW Binder) to do this 0. 6-mile section. The 1. 0 mite originally 
planned had to be cut short because of a fire at the pilot plant which 
destroyed some of the raw materials and delayed production of CW 
Binder for a few days. 
The test and control sections looked good. The old roadway 
had a very high crown, and the small amount of patching allowed on the 
project was not enough to completely correct the situation. Therefore, 
the contractor used more of the surfacing rna terial at the edges to 
wedge-up the road to correct the section; and this, of course, required 
a thinning of surface at the center and may cause problems in that 
area. 
Total figures for this section are shown in Table 2 in the 
Appendix. Also, Fig. 61 in the Appendix is a graph showing the hourly 
binder, aggregate,and mix temperatures taken during construction, 
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Hopkins County- Ky, 70 (SP 54-140) 
The test se.ction (Figs, 42 and 43) is located on the Madisonville-
Central City Road (Ky, 70) starting at the Ky, 70-Ky, 85 junction 
and extending east for l, 0 mite, This is an 18-foot wide roadway 
with a 2660 ADT for 1957, 
The control section (Figs, 44 and 45) is also located on Ky. 70 
and starts l, 0 mile east of the Ky. 70·-Ky. 85 junction and runs east 
for 1. 0 mile. This is an 18-foot roadway and has an ADT ( 1957) of 2660. 
Before repaving, the test and control sections consisted of 3. 5 
inches of bituminous road·-mix surface on 3 inches of traffic-bound 
macadam base (Fig, .51 in the Appendix), This road was raveling 
badly, and the base was weak, but the drainage was adequate, 
The test and control sections were laid (l-·1/2 inches thick) 
with a Cedar Rapids paver using mi.x made in a Hetherington-Berner 
batch plant (3800 pounds per batch), An experimental type of gradation 
was used on both sections. H consisted of 40% No. 9 limestone, 10% 
No. 11 limestone, 25% river sand, and 25% limestone sand. All these 
materials and the combined gradation met the Kentucky Specifications. 
The combined gradation was on the finer side of the specifications limit 
as compared to the average combiued mix used over the state. The 
coarse aggregate (No. 9 limestone and No. ll limestone) and the 
limestone sand came from the Hopkinsville Stone Company while the 
rive.r sand came from the Nugent Sand Company. RS-1 was used as a 
tack coat and was applied at the rate of 0. 0.5 gallon per square yard. 
The control se.ction was paved on October I3 and 14, 1959. 
PAC- 5 was used as the asphaltic binder, and the bitumen content of 
the standard Class I mix was 5. So/o. 
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Fig. 42. Eastern Portion of Hopkins County Test Section 
before Paving with CW Binder Mix. 
Fig. 43. Eastern Portion of Hopkins County Test Section 
after Paving with CW Binder Mix. 
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Fig. 44. Middle Portion of Hopkins County Control Section 
before Paving with PAC-5 Asphalt Binder Mix. 
Fig. 45. Middle Portion of Hopkins County Control Section 
after Paving with PAC-5 Asphalt Binder Mix. 
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Work started on the test section on October 15, a clear, mild 
day in which the temperatures ranged from 52'F. to 72'F. The mix 
had to be hauled 40 miles from the plant at Henderson to the job near 
Madisonville, but it arrived at the paver still hot and workable. All 
of the day's paving was done in the east-bound lane where 4640 feet 
were paved with 385.0 tons of CW Binder (6. 9o/o) mix. Operations 
were halted at 11:00 a.m., because the transport bringing the third 
load of CW Binder was delayed by brake trouble. The test section 
was completed on October 16, which was clear and warm, with the 
maximum temperature being 80'F. Here, 531.31 tons of CW Binder 
mix were needed to pave the remaining 600 feet in the east-bound lane 
and to complete the 1. 0 mile in the west-bound lane. This test section 
had a denser and finer surface texture than any of the previous pave-
ments. One important noteworthy item is that aU the approaches on 
this job were paved with standard Class I mix. 
Total figures of this section are shown in Table 2 in the 
Appendix. Fig. 62 in the Appendix is a graph showing the hourly 
binder, aggregate, and mix temperatures taken during construction. 
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Warren County -Ky. 185 (IT Gr 14) 
The test section (Figs. 46 and 47) is located on the Lake Road 
(Ky. 185) starting at a point 0. 9 mile west of Sand Hill Church and 
extending north for 0, 5 mile. This was a 16-foot wide, traffic-bound 
roadway which was to receive initial treatment, Class I (modified) 
base. A 19 59 traffic count showed an ADT of 50. 
The control section is also located on Ky. 185 and starts at 
the northern end of the test section and extends north for 0. 5 mile. 
It also was a 16-foot wide roadway (initial treatment) and had the 
same traffic count as the test section. 
Before paving, the test and control sections consisted of only 
2 inches of traffic-bound base. The existing roadway was graded and 
was primed wi.th RT-2,, applied at the rate of 0.4 gallon per square 
yard. The base has a few low places in the most southern section of 
the test site, and the drainage is poor over both sections. 
The test and control sections were Laid (2-3/4 inches thick) 
with a Barber Greene paver using mix. made in a Hetherington-Berner 
batch plant (3750 pounds per batch). The coarse aggregate (No. 6 
lime stone) and the fine aggregate (limestone sand) came from the 
Gary Brothers Stone Company. 
The control section was paved on September 17, 1959. 
PAC-7 was used as the asphaltic binder, and the bitumen content of 
the Class I (modified) base mix was 5. 5o/o. 
The paving of the test section began on October 1, a clear, 
mild day ( 75 "F. maximum). The northern most 1500 feet of two·· 
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Fig, 46. Southern End of Warren County Test Section be-
fore Paving with CW Binder Mix. 
Fig. 47. Southern End of Warren County Test Section after 
Paving with CW Binder Mix. 
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lane roadway was paved with 377, 6 tons of mix (6, 9% CW Binder), 
Hairline cracking was again noticed when the temperature of the mix 
wa.s much over 250 °F, 
The test section was completed on October 2, a clear, warm 
day, with the afternoon temperature reaching 78°F, Because of a 
delay in binder production at the pilot plant in Frankfort, it was 
necessary to finish out the southe.rn most 340 feet (two lanes) of the 
test section with RT-12, one of the raw materials used in making CW 
Binder, For the day, 182,84 tons of CW Binder mix and 98. 15 tons 
of RT-12 (also 6, 9%) mix were laid on 1000 feet of two-lane roadway, 
With the exception of an uneven place, apparently caused by the paver 
dragging over a high spot in the base, at the southern end of the RT-12 
portion, the test section looked good, 
Total figures fo.r this section are shown in Table 2 in the 
Appendix. Fig, 63 in the Appendix is a graph shewing the hourly 
binder, aggregate, and mix temperatures taken during construction, 
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Rockcastle County- Ky. 618 (IT Gr 22) 
The test section (Figs. 48 and 49) is located on the West Jones 
Creek-Quail Road (Ky. 618) starting L 0 mile east of the Ky. 70-Ky. 618 
intersection at Quail and extending east for 0. 5 mile. This was a 16-
foot wide roadway, and an initial treatment of CW Binder in Class I base 
(modified) was used. A 1958 traffic count showed an ADT of 75. 
The control section, also initial treatment, is located on Ky. 618 
and sta.rts L 5 miles east of the Ky. 70-Ky. 618 intersection at Quail 
and runs eastwardly for 0. 5 mile. It is also 16 feet in width and has a 
1958 ADT of 75. 
Before paving, the test and control sections consisted of 3 
inches of traffiC-bound base. The existing roadway was graded level 
and primed with R T-2, applied at the rate of 0. 4 gallon per square 
yard. The base is very good for this type of road, and the drainage 
is adequate. However, the shoulders are weak and narrow and may 
cause the surface to crack near the edges. 
The test and control sections were laid (2-3/4 inches thick) 
with a Barber Greene paver using Inix made in a Barber Greene 
continuous plant ( 120 tons per hour). The coarse aggregate ( No. 6 
lime stone) and the fine aggregate (lime stone sand) came from the 
Kentucky Stone Company. 
The control section was paved in the middle of September, 
1959. PAC-7 was used for asphaltic binder, and the bitumen content 
of the Class I base (modified) mix was 5. 5o/o. 
The test section was paved in one day, September 21. The 
weather was .clear and warm, with the temperature ranging from 71 "F. 
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Fig. 48, Ea.3tern Portion of Rockcastte County Test Section 
before Paving with CW Binder Mix, The roadway 
has been graded and primed with RT~2 in preparation 
to paving. 
Fig. 49. Eastern Port'Lon of Rockcaette County Test Section 
aftet Paving with CW Binder Mix, Long scars were 
caused by a grader cleaning the di.tche s after the 
roadway was paved. 
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to 85°F, during working hours. It took 677.45 tons of CW Binder 
(6. 9o/o} mix to pave this 0. 5-mite sec.tion. This is a much better 
appearing test section than the other initial treatment (Warren. 
County}. The surface did not seem to be as open as most Class I 
base (modified} pavements. 
Total figures for this section are shown in Table 2 in the 
Appendix. Fig. 64 .in the Appendix is a graph showin.g the hourly 
binder, aggregate, and mix temperatures taken during construction.· 
IV. LABORATORY INVESTIGATION 
As stated previously, the evaluation of the CW Binder will be 
based almost entirely on the comparative performance of the various 
test sections of pavement containing the coal tar binder and asphalt 
cements, To aid and supplement this evaluation various laboratory 
tests have been performed on the materials used in the construction 
of the test projects. 
Initially, to learn something of the properties of CW Binder, a 
five-gallon sample of the material was obtained in June, 1959, for 
laboratory testing. At that time, the pilot plant was under cons.truction 
and no binder had been produced using Kentucky coal. This sample 
was prepared at the Curtiss·· Wright Research Center in Quehanna, 
Pennsylvania, using Pennsylvania coaL Test values obtained on this 
sample are as follows: 
Specific Gravity at 25•C./25•c. 
Float test at 122 "F., sec. 
Penetration, 77°F., 100 gms., 5 sec. 
Softening Point, (R & B), •c .. 
Bitumen (soluble in CSz), o/o by wt. 
Ash, o/o by wt. 
Water, o/o by vo l. 
Distillation, Distillate at 300 •c. 
Viscosity, Saybolt Furol at 
225°F., sec. 
l. 25 
1384 
48.6 
50.6 
67.9 
l. 20 
0.0 
0.69 
493 
Optimum CW Binder contents for Kentucky's Class I, type B 
surface; Class I binder; and the modified Class I base aggregate 
gradations were determined by the Marshall method of mix design. 
Aggregates for these design mixtures consisted of combinations of 
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limestone and o£ medium river sand graded to meet the middle of 
the r e spec t i v e specifications, The binder for these de sign 
mixtures was that obtained from the Curtiss~ Wright Research Center, 
Results from the testing indicated the optimum CW Binder content 
to be approximately equal, volumetrically, to the optimum asphalt 
content for each aggregate gradation, It was believed that a better 
comparison would be obtained between asphalt ce.ment and CW Binder 
if the same proportions, by volume, were used in both the test and 
control mixtures, A tentative binder content of 7" Oo/o by weight was 
selected to use in the first test sections on the assumption the spe.cific 
gravities of the binders produced at the pilot plant would closely ap-
proximate that of the preliminary sample of the binder, A CW Binder 
content of 7, Oo/o was used in the mixture placed on the trial section 
and the first test section, The binder content was then changed to 
6, 9% for the remainder of the projects - this stight adjustment was 
made in order to conform more precisely to th<l ratio of the specific 
gravities, 
There was no specific information available at the time of 
writing this report concerning the precise proportions of raw materials 
or methods of preparing the CW Binders for the various test projects, 
The powdered coal, for all but two of the test CW Binders was from 
the Alma Vein of the Hardy Mine at Stone, Kentucky, Coal for the 
other two projects, SP Gr 6 in Allen County and SP 54-140 in Hopkins 
.County, was from the No, 14 seam of the Hart and Hart Coal Company 
at Providence, 
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Samples of binder were taken on each test section, from the 
storage tanks and were tested in the laboratory for the following: 
L Penetration at 25°C. 
2 .. Softening Point ( R & B). 
3. Specific Gravity at 25°C. /25"C. 
4. Solubility in cs2 . 
5. Hardening (Modified Thin Film Oven Test). 
The results from this testing are presented in Table 3 (Appendix). Also, 
in Table 3 are the test data on the two-component CW Binder used in 
the Laurel County test project and the two RT-12 binders placed on 
the Warren and Laure 1 County sections. 
As indicated by the penetration test, there was a fairly large 
variation in the consistencies of the CW Binders. Penetration of all 
but one of the CW Binders fell within a range of 39 to 72. The softest 
material was used on the Rockcastle County project (penetration of 88. 5). 
The average penetration of all the CW Binders was 54. 7. The perfor-
mance of these binders will be compared to that of asphalt cements 
having penetrations ranging from 86 to 138. 
The most significant properties of the CW Binder as revealed 
by the laboratory testing and as compared with asphaLt cements are: 
1. Lower softening point for the same penetration. 
2. Higher specific gravity. 
3. Much larger amount insoluble in GSz. 
4. Much greater toss in weight and a corres-
pondingly greater loss in penetration when 
exposed to heq.t and air in the thin-film oven 
test. 
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Table 4 in the Appendix cites the regular acceptance test data 
obtained by the Division of Materials for the asphalt cement binders 
used in the control sections. 
Samples of the mixtures placed on each test section were taken 
daily. These samples were re-heated to 250°F. in the laboratory, 
compacted at 240"F., and tested according to the Marshall method 
{for stability). Samples of the control mixtures were not taken from 
all of the control sections because many of them were completed prior 
to the time of construction of the test sections. Table 5 in the Appendix 
summarizes the Marshall test data on the test mixtures and the control 
mixtu.res which were sampled. 
The most significant property revealed by the Marshall testing 
is the high stability of the CW Binder in comparison to the stability 
of the corresponding control mixtures. Of course, somewhat higher 
stability should be expected from the higher consistency of the CW 
Binder. However, the higher stability may be attributed, in part, to 
hardening of the CW Binder during the mixing at the plant and the 
subsequent re-heating in the laboratory. The very high stabilities of 
the test mixtures from Magoffin County (SP Gr 18) and Jackson County 
{SP Gr 32) is partly due to the gradation of the aggregates. The 
average flow, unit weight, and percent air voids was very nearly the 
same for the test and control sections. 
Combined gradations were run twice daily by the inspector on 
the job, and no large variation in gradation was recorded on any 
project. The average gradations of aggregates used in the test and 
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control sections were very nearly the same. Tables 6 and 7 in the 
Appendix contain the average .combined gradations for the test and 
control sections, respectively. Aggregates in the sections contqining 
R T-12 were graded the same as those in the test sections of these 
p.rojects. Aggregates in the surface mixtures consisted of approximately 
equal portions .of No. 9 limestone and Class I river sand. In one test 
projects, SP 54-140, in Hopkins County, the aggregates consisted 
of 40o/o No. 9 limestone, 10o/o No. ll limestone, 25o/o Class I river 
sand, and25o/o limestone sand. The aggregates for the Class I (modified) 
base projects consisted of approximately 65o/o No. 6 limestone and 35o/o 
manufactured lime stone sand. 
V. SUMMARY 
TheRe search Division of the Kentucky Department of High-
ways has observed the construction of 10,2 miles ( 13 test sections) 
of roadway using the experimental CW Binder mix and has established 
13 companion se.ctions for evaluating its comparative performance, 
The following is a list of characteristics of the material observed 
during construction: 
a, The CW Binder coated the aggregates exceptionally welL 
b, Traffic could be permitted on a pavement that has been 
paved with CW Binder very early without apparant 
damage, 
c. Noxious fumes (Fig, 50) given off by the CW Binder hot mix 
created a hazardous and difficult working condition for the 
construction personnel. 
d, The CW Binder mix was difficult to compact after appreci-
able cooling, 
e, It appears that the tar-type tack coat would work much 
better with this type binder than the cut-back or emulsified 
asphalt tack, 
Additional advantages and disadvantages of this new material 
may show up after the test and control sections have been subjected to 
the freeze and thaw (winter) and to daily traffic, The Research 
Division iqtends to survey the performance of these experimental sites 
at monthly intervals, Strip maps showing the locations and severity of 
all irregularities will be maintained, Movie films and still photos will 
be taken periodically and compared with the original films, Additional 
laboratory and field tests may be made from time to time in order to 
thoroughly evaluate the materials, 
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Fig. 50, Photo Taken on Rowan County Test Section Showing Toxic Fumes 
being given off as a Load is Dumped into the Paver. This scene 
is typical of aU the sections. 
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0 
XIaN3:ddV 
Group No. 
SP Gr 6 
SP Gr ll 
{Urban} 
SP Gr ll 
(Rural} 
SP Gr 16 
SP Gr 18 
SP Gr 31 
SP Gr 32 
SP Gr 37 
SP Gr 38 
SP Gr 45 
SP 54-140 
IT Gr 14 
IT Gr 22 
TABLE 2 
CONSTRUCTION DATA-- CW BINDER TEST SECTIONS 
Approx. Length Mtx CW Binde~ RT-12 
County Location (mi.) (tons} (gal.} {gal.) 
Allen 
Laurel 
Laurel 
Garrard 
Magoffin 
Nelson 
Jackson 
Rowan 
Perry 
Franklin 
Hopkins 
Warren 
Ky. 101 in 
Scottsville 
US 25 in 
London 
US 25 north 
of Lily 
Ky. 39 south 
of Lane aster 
Ky.ll4in 
Salyersville 
US 31-E north 
of Bardstown 
US 42.l south 
of McKee 
US 60 east 
of Morehead 
Ky. 699 north 
of Leatherwood 
US 460 east 
of Frankfort 
Ky. 70 east 
of Madisonville 
Ky. 185 south 
of Barren River 
Rockcastle Ky. 618 east 
of Quail 
TOTALS 
0.5 920.39 13, 500 
0.5 831. 80 13,000 
0.9 947.23 10,600 3,000 
(3. 000 gal. 
was 2-comp.) 
0.9 944.35 12,000 
0.8 665.0 I 9,500 
1.0 1,017.38 14,300 
1.0 1,026. 78 13,500 
0.9 802.00 11. 500 
1.1 995.87 13,500 
0.6 626. 15 9,000 
l.O 916.31 13,500 
0.5 658.59 8,000 1~700 
0.5 677.45 9,000 
10.2 li,Q29.31 150,900 4, 700 
Date{s) 
Constructed 
(1959) 
Oct. 12, 13 
and 14 
Nov. 4 & 6 
Nov. 6 & 7 
Sept. 24 & 25 
Sept. 18 
Oct. 21 & 22 
Sept. 29 
Sept. 
Oct. 6 & 7 
Sept. 9 
Oct. 15 & 16 
Oct, l & 2 
Sept. 21 
.._, 
"' 
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ALLEN COUNTY 
-2" BIT. ROAD MIX 
(19561 
j?:l~~~~~t:tft~~--<~'<~--3" WBM 11941) 
-3" TBM (19391 
LAUREL COUNTY 
SECTION 
--1.5" BIT. PLANT MIX 
~~~~o/~?!5~~~~ ~ 119521 1: " 'I" BIT. PLANT MIX 
" 119441 
~
I" ROCK ASPHALT 
,-'J_;ud I 19221 
~~~~~~~~~~ 6" WBM 119221 ~ --SUBGRADE 
GARRARD COUNTY- KY. 39 
__ 2.5" BIT. PLANT MIX 
119561 
-----..._1" BIT. ROAD MIX 
" 119451 
'1'11-T-+¥\rt "--1" BIT. ROAD MIX 
"" 119361 
I "--5" WBM 11927) ~h;, -SUBGRADE 
KY. 101 
___ 1.5" BIT. ROAD MIX 
119521 
-5" TBM I 19391 
~~~~ 
u.s. 25 
SECTION 
1.5" BIT. PLANT MIX 
119431 
2" BIT. BINDER 
119431 
<1--7" W BM 119431 
SUBGRADI 
MAGOFFIN COUNTY- KY. I 14 
-1.5" BIT. PLANT MIX 
119521 
-2" BIT. ROAD MIX 
~ (19491 
-----... 3" TBM 11939) 
-----... SUBGRADE 
Fig. 51. Sketches Showing E lernents of Experimental Sections. 
- 74 -
NELSON COUNTY U.S. 31-E 
~TE~S~T=S~C~O~N~T~R~O~L~S~E~CT=IO!':_ I.S" Bl1: PLANT MIX (1949) I -._1.5 11 ROCK ASPHALT ~ (1943) 
I" ROCK ASPHALT 
~ (1925) 
I.HA'\M-/_V ...___e" WBM (1925) 
TBM (1925) 
ROWAN COUNTY U. S. 60 
TEST S CONTROL 
---6" 
COUNTY U.S. 460 
- 2" BIT. PLANT MIX 
(1944) 
...___ 1.5" BIT. ROAD MIX 
-..... (1937) 
'-.. 0.5" Brt: ROAD MIX 
(1926) 
~-a" WBM (1922) 
/, /, . - SUBGRAOE 
WARREN COUNTY KY. 185 
TEST a CONTROL SECTION 
2
" T 
6 
M I 
19501 1'<7~~~~c:r&Sj-~;',d'h ~ ",,, /. ,, .. SUBGRADE 
JACKSON COUNTY U.S. 4 21 
-1.5" BIT. PLANT MIX 
( 1950) 
- 2" BIT. PLANT MIX 
(1948) 
'--._1.5" BIT. PLANT MIX 
liL?..Ll~t"'~'0·-,'~" (1945) Qr~4' ~s.?? "- 5" TBM (1931) 
1,1, '!'!(, z - S UBGRADE 
KY. 699 
ROCKCASTLE COUNTY KY. 618 
TBM (19521 
1
8<o/~Mh~Mkf,4 SUBGRADE 
Fig. 51 (Continued) 
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Fig. 52. Hourly Binder~ Aggregate, and Mix Temperatures Taken during the Construc
tion 
of the Allen County Test Section. 
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Fig. 53. Hourly Binder, Aggregate, and Mix Temperatures taken during the Construction 
of the Laurel County (Urban) Test Section. 
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Fig. 55. Hourly Binder, Aggregate~ and Mix TenlP.eratures taken during the Construction 
of the Garrard County Test Section. 
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of the Magoffin County Test Section. 
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Fig. 57. Hourly Binder, Aggregate, and Mix Temperatures taken during the Construction 
of the Nelson County Test Section. 
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Fig. 58. Hourly Binder, Aggregate, and Mix Temperatures taken during the Construction 
of the Jackson County Test Section. 
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of the Rowan County Test Section. 
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Fig. 60, Hourly Binder, Aggregate, and Mix Temperatures taken during the Construction 
of the Perry County Test Section. 
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Fig. 61. Hoarly Binder, Aggregate, and Mix Temperatures taken during the Construction 
of the Franklin County Test and Control Sections. 
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Fig. 62. Hourly Binder, Aggregate. and Mix Temperatures taken during the Construction 
of the Hopkins County Test Section. 
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Fig. 63. Hourly Binder, Aggregate, and Mix Temperatures taken during the Construction 
of the Warren County Test Section. 
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Fig. 64. Hourly Binder, Aggregate, and Mix Temperatures taken during the Construction 
of the Rockcastle County Test Section. 
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TABLE 3 
TEST RESULTS FOR TAR BINDERS 
Project County and Road Sampling :Penetration Softening Specific Gravity Solubility Thin Film Oven Teat 
NU!llber Date at 25°0, Point in oc, at zsoe. in 052 (~) '% Wt. Loas Penetration Softening pt. zsoc. Residue at 2.500, Residue in OCa 
~ Conrponant ~ 
S,P, Gr. 6 Allen, Ky. 101 10-12-.59 46.0 .52.2 1.2?8 69.5 1),2 0 75-5 
S,P. Gr. 11 Laurel, U,S, 2.5 (Urban) 11-4-.59 54.5 52.2 1.272 71.8 1).1 0 74.1 "" "' 
S.P. Gr. 16 Garrard, Ky. 39 9-24-59 .sz.o .so.o 1,294 71.2 1.5.2 0 82.2 
S.P. Gr. 18 Magoffin, Ky. 114 9-18-59 67.3 47.8 1.2.53 ?4.1 1.5.2 0 77-7 
S,P, Gr. 31 Nelson, u.s. JlE 10-22-59 6L.J 44.0 1.274 72.3 13.9 0 74.7 
S.P. Gr. 32 Jackson, u.s. 421 9-29-59 %.3 so.o 1.269 72.2 12,J 0 ?6.2 
S.P. Gr. 37 Rowan, u.s. 60 9-1-59 60 .. 0 49.5 1.257 75.0 14.8 0 81,6 
S,P, Gr. J8 Perry, Ky. f$9 10-6-.59 39.0 .51.0 1.278 ?0.1 11.0 0 73.0 
S,P, Gr, 4.5 Franklin, u.s. 460 9-8-59 48.3 .56.1 1.257 70.1 13.6 0 78.2 
S.P. 54-140 Hopkins, Ky. 70 10-15-59 68.0 45.0 1.22.5 73.2 13.7 0 70.0 
I.T. Gr. 14 Warren, Ky. 185 10-1-.59 41.0 51.5 1.283 68.3 9.6 0 71.1 
I.T. Gr. 22 Rockcast1e, Ky. 618 9-21-59 88.5 )5.0 1.26) 75.9 16.6 0 75.0 
Two Comnnent ~ 
S.P. Gr. ll Laurel, U.S. 25 (Rural) 11-7-59 54.7 46.5 1.274 71.8 12.6 0 73.9 
RT-Jd 
S.F. Gr. ll Laurel, U.S. 25 (Rural) 11-7-59 205.0 -- 1.284 77.9 16.5 0 73.0 
I.T. Gr. 14 Warren, Ky. 185 10-2-59 259.0 -- 1.274 79.6 16.8 0 74.5 
TABLE 4 
ACCEPTANCE TEST RESULTS FOR ASPHALT CEMENTS 
Project County and Road PAJJ Water Specific Gravity Solubility Flash Ductility Penetration Lose on Heating 00 
Number Grade Content at 600J!' in CCL4 (%) Point at 770J!, Wt. Loss Penetration '"" 600]', (OJ' •) (%) Residue 
(% of Original) 
S,P, Gr., 6 Allen, Ky. 101 7 o.o l,OJ) 99.9 600+ 100+ 130 0,14 91.1 
s.P. Gr. 11 Laurel, U, s. 2.5 
(Urban & B.ural) 5 o.o 1.020 99.9 600+ 100+ 89 0.11 8?.6 
S.P. Gr. 16 Garrard, Ky. 39 5 o.o 1.03.5 99.9 600+ 100+ 92 0.13 89.0 
S.P. Gr. 18 Magoffin, Xy. 114 7 o.o 1,016 99.9 600+ 100+ 126 0,12 90.9 
S.P. Gr. 31 Nelson, U,S, JlE 7 o.o 1.032 99.9 600+ 100+ 138 0,12 90.9 
S.P. Gr. 32 Jackson, U,S, 421 5 o.o 1.0)5 99.9 600+ 100+ 92 O,lJ 89.0 
S.P. Gr. 37 Rowan, u.s. 60 5 o.o 1.018 100.0 600+ 100+ 95 0.12 8?,0 
S.P. Gr. ]8 Perry, Ky. 699 7 o.o 1,017 99.9 600io 100+ 132 0.10 86.1 
s.P. Gr. 45 Franklin, U,S, 460 5 o.o 1.02) 99.9 600+ 100+ 88 0,14 91.1 
s.F. 54-140 Hopkins, Ky, 70 5 o.o 1,026 99.9 600+ 100+ 86 0.12 91.4 
I.T. Gr. 14 Warren, Ky. 185 7 o.o 1.018 99.9 600+ 100+ 138 0,15 91.0 
I,T, Gr. 22 Roekcastle, Ky. 618 7 o.o 1.034 99.9 600+ 100+ 130 0.14 88,2 
- 90 -
TABLE 5 
MARSHALL TEST RESULTS FOR SAMPLED MIXTURES 
Projaot County and Road Sampling Marshall Data Re-heated Mixturn 
:trwnber Dah and i'ime 1!1 tumen Stab111 t;y l'low Unit Wt, %Air 
Content (Lb.) (0.01 In.) (Lb./rAJ.. J't,) Voids 
~~-~Component CW ~ 
s.P. Gr. 6 ..Lllen, Xy. 101 10-12-,59, 121)0 PM 6.9 176.5 8.2 iJJ,2 14,) 
10-14-59, 11 )0 PM €.9 1061 6.3 l)J.? 14,) 
S,P, Gr, 11 Laurel, U,S, 25 (Urban) 11-4-59, 10115 AM 6.9 10;2 7.6 13?.3 12,0 
11-6-59, 111)0 AM 6.9 910 6.7 1)?.1 12.1 
(Rural) 11-6-59. 2115 PM 6.9 846 5.6 1)6,0 12.8 
11-?-59, 10115 AM 6.9 1062 7-5 1),5.) l),J 
S,P. Gr. 16 Garrard, Ky. 39 9-24-,59, 111)0 AM 6.9 1076 7-7 1)6.6 12.5 
9-2.5-59. 1100 PM 6.9 16'<9 6.6 1),5.,5 12.9 
S.P. Gr. 18 Hagoffin, Ky, 114 9-18-.59. 91)0 AM 6.9 2747 4.5 13?.8 11.4 
9-18-,59. .5130 FM 6.9 3059 9.3 141.3 9.6 
S,P, Gr. )1 liell!lo%11, U,B, JlE 10-22-,59, 11:1.5 AM 6.9 16)6 10,2 1)8,6 11.1 
10-22-.59. 4;1,5 PM 6.9 15'8 6.0 1)4,0 14,0 
S,P, Gr. 32 Jackl!lon, u.s. 421 9-29-$9. 9zl5 AM 6.9 4645 12.3 13?.5 11.8 
9-2:9-59. lt 00 PM 6.9 3501 4.5 -- 20.0 
S.P, Gr. 37 Bova.n, u.s. 60 9-1-59. 4t4S PM 7.0 1463 6.9 137.2 12.1 
9-2-59, lOtJO .AM 7.0 1615 10.3 140.9 9.8 
S,P. Gr, J8 Perry, Ky. 699 10-6-59 I 10:45 AM 6.9 1046 10.6 129,0 18,1 
s.P. Gr. 45 Jrank:lln, u.s. 460 9-9-59. 9t00 AM 6.9 1426 7.0 1)8,0 11.9 
S,P, 54-140 Hopkins, Xy. 70 10-15-59, 11:00 AM 6.9 10)0 6.2 1)7.6 11.8 
10-16-59 0 12tJO PM 6.9 1153 9.0 1)3.3 14.6 
AVE!Wl> 1696 7-9 1)6.5 12.9 
Surface--l'J!Q_ Comnonant Q.! ~ 
S.P. Gr, 11 Laurel, U.s. 25 (Rural} 11-7-59. ): 15 FM 6.9 740 4.3 1)8.6 11.1 
~ Control-Asphalt Cementa 
s.P. Gr. 18 Magoffin, Iy. 114 9-18-59, 5:30 PM 5.5 964 7-7 1)7.3 10.5 
S,P, Gr. )2 Jackson, u.s. 421 9-28-59. 6t)O FM 5-5 739 11.) 137.8 11.6 
s.P. Gr. 38 Perry, Ky. 699 10-7-59. lt 00 FJ( 5.5 619 5.9 135.2 12.2 
S.P. Gr, 45 l'rank:lln, U.S. 460 9-8-59, 11t)O AM 5.5 591 7.5 1)9.9 10,2 
AVERAGE 728 8.1 137.5 11.1 
~~--Three CompOnent :CW :Binder 
I.T, Gr. 14 Warren, Ky. 185 10-1-59. 2:)0 FJ( 6.9 1898 10.8 1)9.? 10.5 
10.,.2-59. 9t30 AM 6.9 1579 12,0 134.1 14.1 
I,T, Qr. 22 Bookoaetle, Ky. 618 9-21-59, 12t45 FM 6.9 1040 7.8 1)7.4 12,0 
9-21-59. 4:30 FM 6.9 1463 16,0 1)1.5 15.7 
AVERAGE 1468 11.6 1)5.6 13.1 
Modified :Base ~--Asphalt Cement 
I.T. Gr, 22 Bookcastle, Ky, 618 9-21-59. 6:00 FM 5.5 993 10,0 134.5 1),1 
Surface--~-,!; 
s.P .• Gr. 11 Laurel, U,S, 25 (Rural) 11-?-59. 1:10 FM 6.9 348 5.5 141.? 8.9 
Modifieli ~-~-12 
I,T, Gr. 14 Warren, Ky. 18 5 10-2-59, 10:45 AM 6o9 1501 7-5 141.5 9.3 
P1'oject 
!lumber 
S,P, Gr. 
S.P. Gr. 11 
S,P. Gr. 11 
S,P, Gr. 16 
S,P, Gr. 18 
s.P. Gr. 31 
s.P. Gr. 32 
S,P, Gr. 37 
S,P, Gr. JEI 
S,P, Gr. 4_5 
S,P, 54-140 
Project 
Number 
I.T. Gr. 14 
I,T, Gr. 22 
Project 
Number 
S.P. Gr. 
S,P, Gr. 11 
s.P. Gr. 11 
S.P. Gr. 16 
S.P. Gr. 18 
S,l', Gr. Jl 
S,P, Gr. )2 
S,P, Gr. 37 
S.P. Gr. :J8 
s,p, Gr. 45 
S.P, .54-140 
Project 
Number 
l,T, Gr. 14 
I.T. Gr. 22 
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TABLE 6 
AVERAGE COMBINED GRADATIONS !TEST SECTIONS) 
County and Road 
.Allen, Ky. 101 
Laurel, u.s. 25 (Urb!lll) 
Laurel, U.S. 25 (Rural) 
Garrard, Ky. 39 
Me.goffin, Ky. 114 
llelaon, U.S. )11C 
Jack~on, u.s, 421 
Rowan, u.s. 60 
Perry, Ky. 699 
Franklin, U,S, 460 
Hopkins, Ky, 70 
County and Road 
Warren, Iy, 185 
Rockcnstla, Ky. 618 
1/' 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
1-1/2 
100,0 
100.0 
Surface 
Percentage Pa.sBing Sieve Size 
J/8 
91.1 
92.9 
94.0 
9).4 
94.2 
91.8 
93.1 
90,0 
92.) 
96.4 
92,0 
No, 4 
58,6 
60.6 
60.) 
5?-5 
60.1 
)8,2 
58.5 
59.9 
5?.1 
61.7 
6.5.4 
Modified Bue 
No. 8 
4),0 
37.9 
42,1 
41.9 
39-3 
42,0 
4).5 
42 • .5 
41.6 
41.0 
.... 8 
No, 16 
3.5.7 
24,6 
24.5 
)4.7 
JJ.4 
)4,0 
37.7 
35.6 
JJ.J 
Js.a 
)6.9 
No, 50 No, 100 
,.4 
, .. 
).7 
5.7 
7.6 
5.8 
9.6 
5.0 
5.5 
11.1 
7.4 
1.) 
0.9 
1.7 
1.7 
1.8 
).1 
,.4 
1.5 
1.4 
1.7 
1.5 
Percent,..;e Paesi:ng Sieve She 
95.4 
88,1 
1/' 
60,1 
59.9 
TABLE 7 
No, 4 
39.2 
37.7 
No, 8 
27.7 
2?.8 
No, 16 No, 50 
20.0 
18.2 
9.6 
4.6 
AVERAGE COMBINED GRADATIONS !CONTROL SECTIONS) 
County e.nd. Road 
1/' 
Allen, Ky. 101 100,0 
Laurel, u.s. 25 (Urban) 
(Northern Portion) 100,0 
(Southern Portion) 100,0 
La.lll'el, u.s. 25 (Rural) 
Garrard, lty. 39 
Magoffin, Ky. 114 
Nelson, u.s. JlE 
Jackson, U.S, 421 
Rowan, u.s. 60 
Perry, Ky. f/)9 
l'ranklin, U,S, 460 
Hopkins, Xy, 70 
County and Road 
Warren, Ky, 185 
Rockcastle, Ky. 618 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
1-1/2 
100,0 
100,0 
Surfa.ce 
J/8 
90,6 
87.9 
92 • .5 
90,0 
93-3 
92.5 
91.7 
92.4 
92.9 
93.7 
96.9 
Percentage Passing Sieve Size 
Ho. 4 
_58.9 
_56,1 
60,9 
.54.0 
.59.0 
62.7 
61,4 
_58,6 
.54 • .5 
_58,6 
60,7 
67.2 
No. 8 
42.3 
40.7 
42,) 
40.0 
42,4 
41.2 
41.7 
42.1 
42,6 
39.7 
40.4 
47.2 
No, 16 
)4.7 
3.5.6 
)1,6 
)4.7 
33.7 
30.9 
33.9 
36.2 
)1,8 
30.7 
34.2 
No, 50 No, 100 
4., 
4.1 
4.6 
4.1 
5.9 
4.5 
7.9 
6.7 
4.9 
4.8 
9.7 
21.6 
1.' 
o.a 
1.4 
1., 
2.6 
1.0 
).4 
'·' 
1.9 
'-' 
1.8 
4., 
Modified~ 
93.3 
88.9 
Percentage Passing Sieve Size 
1/2 
.59.4 
61,1 
No. 4 
39.2 
)7.8 
No, 8 
31.3 
28,2 
No, 16 No. 50 
2).1 
20,7 
10.5 
7.4 
No. 200 
o.6 
o.4 
0.9 
0.9 
0.7 
1.9 
1.6 
0.6 
o.4 
0.6 
o.8 
No, 100 
5.J 
1.7 
No. 200 
0.7 
0.4 
0.7 
0.7 
1.5 
O.J 
1.9 
1.1 
1.1 
1., 
0.7 
No, 100 
'·' 
'·' 
